Enhanced bioavailability after oral and pulmonary administration of baicalein nanocrystal.
The aim of the study was to investigate the potential of oral and pulmonary nanocrystal to enhance the bioavailability of baicalein, a bioactive flavonoid isolated from the root of Scutellaria baicalensis Georgi. So far, the nano-sized delivery system of baicalein and its pulmonary delivery have received no exploration. In the present investigation, the baicalein nanocrystal was prepared by anti-solvent recrystallization followed by high pressure homogenization. In vitro characterization was performed including particle size and distribution, Zeta potential, dissolution, scanning electron microscopy, differential scanning calorimetry and X-ray powder diffractometry. It was indicated that no crystalline change was observed after nanocrystal preparation. The baicalein nanocrystal containing only trace of stabilizer exhibited a significantly enhanced dissolution of baicalein. In vivo test was also carried out in rats and pharmacokinetic parameters of the baicalein crystal and the baicalein nanocrystal after gavage and pulmonary administration were compared, based on the simultaneous determination of baicalein and baicalin by high performance liquid chromatography. The mean relative bioavailability of oral baicalein nanocrystal was 1.67-fold that of oral baicalein crystal. The pulmonary baicalein nanocrystal had rapid and extensive absorption and had almost identical pharmacokinetic parameters to intravenous baicalein injection.